
PREVENTION

Who uses condoms with whom? Evidence from national
probability sample surveys
J A Cassell, C H Mercer, J Imrie, A J Copas, A M Johnson
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

See end of article for
authors’ affiliations
. . . . . . . . . . . . . . . . . . . . . . .

Correspondence to:
Dr Jackie Cassell, Centre
for Sexual Health and HIV
Research, Department of
Primary Care and
Population Sciences,
Mortimer Market Centre
off Capper Street, London
WC1E 6JB, UK;
j.cassell@pcps.ucl.ac.uk

Accepted for publication
14 April 2006
. . . . . . . . . . . . . . . . . . . . . . .

Sex Transm Infect 2006;82:467–473. doi: 10.1136/sti.2005.019117

Objectives: To explore the changing pattern of condom use from 1990 to 2000; to identify
sociodemographic and behavioural factors associated with condom use; and reasons for condom use
in 2000.
Methods: Large probability sample surveys administered among those resident in Britain aged 16–44
(n = 13 765 in 1990, n = 11 161 in 2000). Face to face interviews with self completion components
collected sociodemographic, behavioural, and attitudinal data.
Results: Condom use in the past year among sexually active 16–24 year old men increased from 61.0% in
1990 to 82.1% in 2000 (p,0.0001), and from 42.0% to 63.2% (p,0.0001) among women of the same
age, with smaller increases among older age groups. Among individuals reporting at least two partners in
the previous 4 week period, approximately two thirds reported inconsistent or no condom use (63.1%
(95% CI 55.9% to 69.8%) of the men and 68.5% (95% CI 57.6% to 77.7%) of the women).
Conclusions: Rates of condom use increased substantially between 1990 and 2000, particularly among
young people. However, inconsistent condom use by individuals with high rates of partner acquisition may
contribute significantly to the recent resurgence in STIs. This group is an important target for intensive and
specific sexual health interventions.

C
ondom use is a mainstay of sexually transmitted
infections (STI) and HIV risk reduction.1 2 However in
order to be effective, condoms need to be used

consistently and correctly, particularly in situations where
the risk of STI or HIV transmission is high. In the United
Kingdom, the prevalence of chlamydia is highest among
young women and men, while diagnosis rates for gonorrhoea
are highest in 16–24 year old women and 20–29 year old
men, with the highest rates in black Caribbean and African
minority ethnic groups.3–5 HIV prevalence is highest among
men who have sex with men (MSM) and black Africans.5

Here we report trends in condom use over time, and
identify sociodemographic and behavioural factors associated
with reporting condom use, using data from two probability
surveys of the British general population, the 1990 and 2000
National Surveys of Sexual Attitudes and Lifestyles (Natsal).
The Natsal 2000 survey was undertaken at a time of a
growing STI epidemic in the United Kingdom, while the 1990
survey had taken place as the United Kingdom recorded the
lowest rates of bacterial STIs since the second world war.6 An
increase in gonorrhoea diagnoses was observed in all age
groups and both sexes from the mid 1990s until 2004. In
2002, a third of newly diagnosed HIV infections were
considered to have been acquired in the United Kingdom,
with 80% of these 1850 cases occurring in MSM.7 During the
period 1996–8, the proportion of MSM engaging in unpro-
tected anal intercourse increased,8 as gonorrhoea diagnoses
increased in this group. Our analysis therefore focuses on
patterns of condom use in the more recent 2000 survey.

METHODS
The Natsal surveys are stratified probability sample surveys of
the general population resident in Britain. Details of the
methodology and question wording are published else-
where.9–11 Briefly, Natsal 1990 interviewed 18 876 people
aged 16–59 years, of whom 13 765 were aged 16–44. Natsal
2000 interviewed 11 161 people aged 16–44. Natsal 1990 and

Natsal 2000 achieved similar response rates, 63.3% and 65.4%
respectively.

Respondents were interviewed in their homes with a
questionnaire consisting of a face to face interview carried
out by trained interviewers, and a self completion module
containing more sensitive questions, using pen and paper
interviewing (PAPI) in 1990 and computer assisted self
interviewing (CASI) in 2000. To facilitate comparisons
between surveys, questions in Natsal 2000 were identical to
those in Natsal 1990.9 11 Furthermore, the question on any
use of condoms in the year before interview, which is this
paper’s focus for measuring change over time, was asked in
the face to face interview for both Natsal surveys. In Natsal
2000, there were additional questions on condom use
including, of relevance to this paper, a question asking about
condom use on the last occasion of intercourse, and a
question asking about the main reason for using condoms in
the past year.

In both surveys, respondents who indicated in the screen-
ing questions no sexual experience of any kind, and 16 year
olds and 17 year olds, with some heterosexual experience but
no reported heterosexual intercourse or homosexual experi-
ence, were not given the self completion module, and are
therefore by default excluded from this analysis.

All analyses were performed using the survey functions of
Stata 7.0 to account for stratification, clustering, and
weighting of the samples.12 The data in each survey were
weighted to correct for unequal selection probabilities and to
match the corresponding age/gender population profile.9 13

Natsal 1990 data were weighted for differential selection
probabilities and then post-stratified to the 1991 census
estimates, thereby differing slightly from the method
reported in previous publications.10

Abbreviations: CASI, computer assisted self interviewing; MSM, men
who have sex with men; Natsal, National Surveys of Sexual Attitudes
and Lifestyles; PAPI, pen and paper interviewing; STI, sexually
transmitted infections
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We used logistic regression to obtain odds ratios (OR)
adjusted for age to compare estimates from Natsal 1990 and
Natsal 2000 to control for variation between the two surveys
in respect of this variable.9 Statistical significance was
considered as p,0.05 for all analyses.

RESULTS
There was a significant increase in the proportion of men and
women aged 16–44 who reported any condom use in the year
before interview between 1990 and 2000, from 43.3% to
51.4% in men (p,0.0001), and from 30.6% to 39.1% in
women (p,0.0001, table 1). This change occurred in both
sexes and all age groups, but was most striking in individuals
aged 16–24, with rates increasing from 61.0% to 82.1% in
males (p,0.0001), and 42.0% to 63.2% in females
(p,0.0001). These data relate to men reporting any female
and/or male partner(s) in the past year, and to women
reporting male partner(s) in this time frame. However, this
trend also applied when focusing on men reporting male
partner(s) in the past year, with the proportion reporting any
condom use in the past year increasing from 66.7% (95% CI
49.4% to 80.4%) in 1990 to 73.6% (95% CI 60.6% to 83.4%) in
2000, although not statistically significant (age adjusted OR
1.76, 95% CI 0.70 to 4.47, p = 0.229).

Exploration of the individual and social factors associated
with condom use at last sex, as reported in the most recent
survey Natsal 2000, shows a range of factors to be associated
(tables 2 and 3). Among sociodemographic characteristics,
individuals of younger age, non-white ethnicity, non-
Christian religion, or single status had a higher prevalence
of reporting condom use at last sex. Reporting higher partner
numbers in the past year was associated with more condom
use at last sex. Turning to partnership characteristics,
formation was associated with higher rates of condom use
at last sex, with 54.8% of men reporting condom use on this

occasion by contrast with only 19.4% of men in partnerships
of at least 5 years’ duration, while the corresponding
percentages for women are 46.3% and 15.7%. Rates of
condom use at last sex appear to fall markedly and quickly
reach a plateau from 6 months after relationship formation.
Condom use at last sex was also more commonly reported by
those describing their most recent partner as ‘not regular’.
While men and women who reported previous diagnosis with
STIs were less likely to have used a condom at last sex, there
was no association between condom use at last sex and
attendance at a clinic for STIs in the past five years, in either
gender.

Among Natsal 2000 respondents reporting partner(s) of
the opposite gender in the past year, the primary reason for
using condoms in this time frame was the prevention of
pregnancy, reported by 69.6% of men and 72.8% of women
(table 4). However, among 16–24 year olds, the prevention of
STI and HIV was of equal or greater concern for 46.0% of men
and 41.5% of women, in contrast with 14.7% of men and
16.4% of women aged 35–44 years at interview. After
controlling for partnership duration this significant associa-
tion with age group was no longer evident for either gender.

Consistency in condom use, across and within partner-
ships, is also important in protecting against STI and HIV. We
therefore explored consistency of condom use in the past
4 weeks in relation to the reported number of partners in this
time frame. Consistent condom use in the past 4 weeks was
generally associated with a higher number of partners in this
period (table 5). However, among individuals reporting at
least two partners and sex in the previous 4 week period,
approximately two thirds reported inconsistent or no condom
use (63.1% (95% CI 55.9% to 69.8%) of the men and 68.5%
(95% CI 57.6% to 77.7%) of the women). Importantly, only a
minority of those women and men with multiple partners in
the past 4 weeks reported condom use on all occasions.

Table 1 Changes in the prevalence of reported condom use in the past year*, 1990–2000, by gender and age group

Natsal 1990 Natsal 2000 Crude odds ratio
(95% CI) for
change 1990–2000

Age adjusted odds
ratio (95% CI) for
change 1990–2000% (95% CI) % (95% CI)

Men�
p,0.0001 p,0.0001

% of all men 16–44 (95% CI) 43.3 (41.8 to 44.9) 51.4 (49.7 to 53.2) 1.38 (1.26 to 1.52) 1.53 (1.39 to 1.68)
Denominator` 5013, 5803 4016, 4915 – –

Men, by age group:
p,0.0001 –

% of men aged 16–24 (95% CI) 61.0 (57.9 to 64.1) 82.1 (79.2 to 84.7) 2.93 (2.33 to 3.68) –
Denominator 1094, 1537 930,1144 – –

% of men aged 25–34 (95% CI) 44.6 (42.2 to 47.0) 51.2 (48.5 to 53.9) 1.30 (1.13 to 1.51) –
Denominator 2080, 2274 1586, 1930 – –

p = 0.007 –
% of men aged 35–44 (95% CI) 28.2 (26.1 to 30.5) 32.6 (30.0 to 35.2) 1.23 (1.05 to 1.44) –
Denominator 1839, 1991 1500, 1841 – –

Women1

p,0.0001 p,0.0001
% of all women 16–44 (95% CI) 30.6 (29.3 to 31.9) 39.1 (37.6 to 40.6) 1.46 (1.33 to 1.60) 1.56 (1.43 to 1.71)
Denominator 6574, 5766 5499, 4792 – –

Women, by age group:
p,0.0001 –

% of women aged 16–24 (95% CI) 42.0 (39.0 to 45.1) 63.2 (60.0 to 66.3) 2.37 (1.97 to 2.86) –
Denominator 1473, 1556 1122, 1117 – –
% of women aged 25–34 (95% CI) 31.4 (29.5 to 33.5) 36.8 (34.6 to 39.1) 1.27 (1.11 to 1.45) –
Denominator 2879, 2242 2300,1907 – –
% of women aged 35–44 (95% CI) 20.6 (18.8 to 22.5) 26.3 (24.3 to 28.4) 1.38 (1.18 to 1.61) –
Denominator 2222, 1968 2077, 1768 – –

*At least once in the past year.
�Men reporting partner(s) of the opposite and/or same gender in the past year.
`Unweighted, weighted denominators.
1Women reporting partner(s) of the opposite gender in the past year.
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DISCUSSION
For the first time in the era of the British HIV epidemic, we
have been able to examine trends in condom use among British
adults, using data from two national probability samples a
decade apart. Our data show a large increase in the reported use
of condoms between 1990 and 2000, as reported elsewhere.9

This was particularly marked for the age group 16–24, in whom
reported STI diagnoses are highest.5 We also found that
younger people are more likely to report using condoms partly
or primarily for the prevention of STIs and HIV. We have

reported elsewhere an increase in recent and lifetime partners,
and in rates of concurrency, between 1990 and 2000,9 14 while
others have shown an increase in unsafe sex among MSM.8

These findings together suggest that it is possible that increased
condom use at the population level is being offset by high rates
of inconsistent and non-use by individuals with high rates of
partner acquisition. Condoms can only reduce the increased
potential for STI transmission associated with higher rates of
partnership formation if rates of consistent and correct condom
use are consistently high relative to the levels of STI/HIV

Table 2 Factors associated with reporting condom use at last sex* in Natsal 2000: men�

Prevalence Crude odds ratio Age adjusted odds ratio

Denominator`% (95% CI) (95% CI) (95% CI)

All men 29.4 (27.9 to 30.9) – – 4089, 4986
Sociodemographic
Age group (years) p,0.0001 –

16–24 51.6 (47.8 to 55.3) 1.00 941, 1159
25–34 27.1 (24.8 to 29.5) 0.35 (0.29 to 0.42) 1621, 1965
35–44 18.0 (16.1 to 20.1) 0.21 (0.17 to 0.25) 1527, 1863

Marital status p,0.0001 p,0.0001
Married 18.1 (16.2 to 20.2) 1.00 1.00 1518, 2201
Cohabiting 22.5 (19.1 to 26.2) 1.31 (1.03 to 1.68) 1.08 (0.84 to 1.38) 646, 913
Previously married1 25.5 (20.2 to 31.8) 1.55 (1.11 to 2.17) 1.62 (1.16 to 2.26) 275, 211
Single, never married 48.7 (45.8 to 51.6) 4.29 (3.59 to 5.13) 2.65 (2.14 to 3.27) 1645, 1654

Self reported ethnicity p = 0.0012 p = 0.0024
White 28.4 (26.9 to 30.0) 1.00 1.00 3675, 4586
Black Caribbean 43.3 (32.1 to 55.3) 1.93 (1.18 to 3.14) 1.61 (0.98 to 2.66) 106, 89
Black African 46.3 (30.1 to 56.2) 1.87 (1.08 to 3.25) 2.08 (1.09 to 3.97) 85, 66
Indian 45.4 (32.8 to 58.5) 2.09 (1.22 to 3.58) 2.35 (1.34 to 4.12) 69, 74
Pakistani 31.8 (15.2 to 54.7) 1.17 (0.45 to 3.05) 1.15 (0.45 to 2.91) 25, 34

Religion p = 0.0005 p = 0.0158
None 29.5 (27.6 to 31.5) 1.00 1.00 2455, 3027
Anglican 23.2 (20.0 to 26.8) 0.72 (0.59 to 0.90) 0.90 (0.72 to 1.12) 656, 845
Roman Catholic 30.7 (25.6 to 36.4) 1.06 (0.81 to 1.39) 1.15 (0.86 to 1.53) 374, 419
Christian, other 35.3 (30.3 to 40.6) 1.30 (1.02 to 1.67) 1.33 (1.03 to 1.72) 428, 507
Non-Christian 36.8 (28.8 to 45.6) 1.39 (0.95 to 2.03) 1.56 (1.07 to 2.26) 168, 178

Social class p = 0.496 p = 0.099
I/II/III 27.9 (26.2 to 29.7) 1.00 1.00 3105, 3785
IV/V/unemployed 29.3 (25.7 to 33.2) 1.07 (0.88 to 1.31) 0.84 (0.68 to 1.03) 733, 901

Sexual behaviour
Number of partner(s) of the opposite
and/or same gender, past year p,0.0001 p = 0.0347

1 25.7 (24.0 to 27.6) 1.00 1.00 2762, 3575
2 38.4 (33.5 to 43.5) 1.80 (1.42 to 2.28) 1.28 (1.00 to 1.65) 501, 557
3–4 37.8 (32.5 to 43.3) 1.75 (1.36 to 2.25) 1.19 (0.91 to 1.56) 411, 432
5+ 43.5 (37.1 to 50.2) 2.22 (1.67 to 2.96) 1.46 (1.06 to 2.00) 312, 303

Partnership characteristics
Partner’s gender p = 0.183 p = 0.076

Opposite gender 29.3 (27.7 to 30.8) 1.00 1.00 3974, 4882
Same gender 35.8 (26.6 to 46.2) 1.35 (0.87 to 2.09) 1.53 (0.96 to 2.44) 115, 104

Partnership type p,0.0001 p,0.0001
Married 18.2 (16.2 to 20.3) 1.00 1.00 1443, 2073
Living together 21.7 (18.6 to 25.1) 1.25 (0.99 to 1.58) 0.97 (0.76 to 1.24) 764, 978
Regular partners 39.1 (35.7 to 42.7) 2.89 (2.37 to 3.54) 1.71 (1.36 to 2.14) 1058,1096
Not regular partners 53.6 (49.6 to 57.6) 5.21 (4.21 to 6.45) 3.30 (2.64 to 4.13) 820, 834

Duration of partnership p,0.0001 p,0.0001
Most recent occasion was
also first occasion 54.8 (50.5 to 59.0) 1.00 1.00 678, 750
,6 months 40.6 (34.8 to 46.7) 0.56 (0.42 to 0.76) 0.51 (0.37 to 0.69) 345, 338
At least 6 months but ,1 year 35.6 (28.6 to 43.2) 0.46 (0.32 to 0.65) 0.40 (0.28 to 0.59) 255, 285
At least 1 year but ,3 years 25.3 (21.4 to 29.7) 0.28 (0.21 to 0.37) 0.28 (0.22 to 0.38) 572, 639
At least 3 years but ,5 years 23.4 (18.8 to 28.8) 0.25 (0.18 to 0.35) 0.29 (0.21 to 0.41) 346, 453
At least 5 years 19.4 (17.1 to 22.0) 0.20 (0.16 to 0.25) 0.33 (0.25 to 0.42) 1113, 1526

First sex with most recent partner p,0.0001 p = 0.001
At least 1 week after meeting 27.5 (25.8 to 29.2) 1.00 1.00 3196, 3999
Within 1 week of meeting 37.0 (33.5 to 40.5) 1.55 (1.30 to 1.84) 1.34 (1.12 to 1.60) 865, 958

Sexual health outcomes
STD clinic attendance, past 5 years p = 0.304 p = 0.842

No 29.2 (27.6 to 30.8) 1.00 1.00 3702, 4595
Yes 32.2 (26.9 to 38.0) 1.15 (0.88 to 1.50) 1.03 (0.78 to 1.36) 381, 387

STD diagnosis(es) past 5 years p = 0.056 p = 0.027
No 30.0 (28.4 to 31.6) 1.00 1.00 3789, 4653
Yes 21.3 (14.5 to 30.1) 0.63 (0.39 to 1.01) 0.58 (0.35 to 0.94) 142, 148

*In the past year.
�Reporting partner(s) of opposite and/or same gender in past year.
` Unweighted, weighted denominators.
1Includes widowed, divorced and separated.
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prevalence in the population.1 Changing rates of STI incidence,
and growing public awareness of HIV risk during the early
years of AIDS, are of relevance to the interpretation of our data.
The Natsal 1990 survey took place at the time of a nadir in the
incidence of gonorrhoea and syphilis.6 The incidence of both
diseases, particularly in men, declined dramatically in the early
to mid-1980s, reaching unprecedented low levels in the mid-
1990s. Since then, there has been a steady increase in the
incidence of gonorrhoea and syphilis, but rates remain well
below those seen in the 1970s and early 1980s.15 Given this

historical background, it is important to interpret the 1990
Natsal data not as a description of a neutral ‘‘baseline
measurement’’ of sexual behaviour, but as a description of
sexual behaviour at the time of greatest anxiety about AIDS,
and of the lowest STI incidence recorded since the second
world war.5 In this context, it is reassuring that rates of condom
use were substantially higher in 2000 than in 1990, following a
decade, which in the west, has seen the virtual transformation
of HIV infection into a chronic infection, through the
availability and use of potent antiretroviral therapy.

Table 3 Factors associated with reporting condom use at last sex* in Natsal 2000: women�

Prevalence Crude odds ratio Age adjusted odds ratio

Denominator`% (95% CI) (95% CI) (95% CI)

All 22.8 (21.6 to 24.1) – – 5518, 4816
Sociodemographic
Age group (years) p,0.0001 –

16–24 36.5 (33.4 to 39.7) 1.00 1127, 1130
25–34 19.5 (17.8 to 21.4) 0.43 (0.35 to 0.51) 2306, 1912
35–44 17.6 (15.9 to 19.5) 0.37 (0.31 to 0.45) 2085, 1775

Marital status p,0.0001 p,0.0001
Married 17.0 (15.5 to 18.7) 1.00 1.00 2420, 2351
Cohabiting 18.6 (16.1 to 21.3) 1.11 (0.90 to 1.36) 0.98 (0.79 to 1.22) 972, 964
Previously married1 19.1 (15.8 to 22.9) 1.15 (0.89 to 1.49) 1.16 (0.90 to 1.50) 541, 315
Single, never married 38.7 (35.8 to 41.6) 3.07 (2.59 to 3.64) 2.31 (1.90 to 2.80) 1580, 1183

Self reported ethnicity p = 0.0002 p = 0.0001
White 22.0 (20.7 to 23.3) 1.00 1.00 4973, 4460
Black Caribbean 31.3 (24.1 to 39.6) 1.62 (1.11 to 2.35) 1.74 (1.20 to 2.53) 169, 89
Black African 36.1 (25.6 to 48.1) 2.01 (1.21 to 3.32) 2.11 (1.27 to 3.52) 97, 43
Indian 32.8 (22.1 to 45.7) 1.73 (1.00 to 3.01) 1.68 (0.94 to 2.98) 93, 83
Pakistani 46.4 (27.5 to 66.4) 3.07 (1.34 to 7.04) 3.05 (1.34 to 6.94) 30, 26

Religion p,0.0001 p,0.0001
None 22.3 (20.6 to 24.0) 1.00 1.00 2762, 2439
Anglican 17.6 (15.4 to 20.1) 0.75 (0.62 to 0.90) 0.90 (0.74 to 1.09) 1245, 1096
Roman Catholic 27.6 (23.6 to 32.0) 1.33 (1.06 to 1.68) 1.44 (1.14 to 1.81) 578, 480
Christian, other 26.9 (23.3 to 30.7) 1.28 (1.04 to 1.59) 1.35 (1.08 to 1.67) 695, 608
Non-Christian 34.3 (27.0 to 42.3) 1.82 (1.27 to 2.61) 1.88 (1.30 to 2.71) 228, 185

Social class p = 0.157 p = 0.043
I/II/III 22.0 (20.6 to 23.5) 1.00 1.00 3812, 3291
IV/V/unemployed 19.8 (17.3 to 22.6) 0.87 (0.73 to 1.05) 0.82 (0.68 to 0.99) 1114, 989

Sexual behaviour
Number of partner(s) of the opposite
gender, past year p,0.0001 p = 0.0001

1 20.7 (19.5 to 22.1) 1.00 1.00 4534, 4043
2 27.5 (23.2 to 32.2) 1.45 (1.14 to 1.84) 1.20 (0.94 to 1.53) 551, 413
3–4 38.8 (31.6 to 46.6) 2.42 (1.74 to 3.37) 1.82 (1.31 to 2.51) 239, 192
5+ 41.4 (31.7 to 51.7) 2.70 (1.77 to 4.12) 1.92 (1.24 to 2.99) 126, 103

Partnership characteristics
Partner’s gender Not applicable Not applicable Not applicable Not applicable

Opposite gender
Same gender

Partnership type p,0.0001 p,0.0001
Married 17.1 (15.5 to 18.9) 1.00 1.00 2325, 2221
Living together 18.7 (16.4 to 21.2) 1.11 (0.91 to 1.36) 0.91 (0.73 to 1.11) 1191, 1066
Regular partners 28.9 (26.2 to 31.7) 1.96 (1.64 to 2.34) 1.42 (1.18 to 1.71) 1459, 1117
Not regular partners 48.1 (43.1 to 53.1) 4.48 (3.54 to 5.68) 3.32 (2.62 to 4.22) 536, 407

Duration of partnership
Most recent occasion was also first
occasion 46.3 (41.4 to 51.3)

p,0.0001
1.00

p,0.0001
1.00 518, 439

,6 months 35.2 (29.7 to 41.2) 0.63 (0.46 to 0.87) 0.57 (0.42 to 0.78) 381, 298
At least 6 months but ,1 year 21.0 (16.1 to 26.9) 0.31 (0.21 to 0.45) 0.27 (0.19 to 0.40) 300, 243
At least 1 year but ,3 years 21.6 (18.5 to 25.0) 0.32 (0.24 to 0.42) 0.30 (0.22 to 0.39) 774, 662
At least 3 years but ,5 years 21.5 (17.8 to 25.8) 0.32 (0.23 to 0.43) 0.32 (0.23 to 0.43) 520, 441
At least 5 years 15.7 (14.1 to 17.4) 0.22 (0.17 to 0.27) 0.29 (0.23 to 0.36) 2095, 1897

First sex with most recent partner p = 0.788 p = 0.242
At least 1 week after meeting 22.8 (21.5 to 24.1) 1.00 1.00 4798, 4217
Within 1 week of meeting 22.3 (18.9 to 26.0) 0.97 (0.78 to 1.21) 0.88 (0.70 to 1.09) 678, 563

Sexual health outcomes
STD clinic attendance, past 5 years p = 0.271 p = 0.887

No 22.6 (21.3 to 23.9) 1.00 1.00 5071, 4490
Yes 25.3 (20.8 to 30.4) 1.16 (0.89 to 1.52) 1.02 (0.77 to 1.35) 444, 324

STD diagnosis(es) past 5 years p = 0.046 p = 0.003
No 23.2 (22.0 to 24.6) 1.00 1.00 5036, 4438
Yes 17.3 (12.7 to 23.0) 0.69 (0.48 to 0.99) 0.57 (0.39 to 0.83) 249, 196

*In the past year.
�Those who reported partner(s) of the opposite gender in the past year.
`Unweighted, weighted denominators.
1Previously married includes widowed, divorced and separated.
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Using condoms consistently with all partners is particularly
important for individuals who have high rates of partner
change or concurrent partnerships, and where there is a
higher risk of the transmission of HIV and STIs.1 This has
been an important component of public education.16 It is
therefore encouraging that those with the highest risk
lifestyles are most likely to have recently used a condom.
We found that reporting condom use at last sex is indeed
associated with higher risk individual and partnership
characteristics such as younger age, single status, higher
numbers of recent partners, non-regular partnerships, first
sex with the partner, and more recent partnership formation.
In general, factors known to be epidemiologically associated
with higher diagnosed incidence of STIs17 were associated
with higher levels of condom use.

However, further exploration of our data showed that
consistency of condom use was poor among individuals who
reported high rates of partner change, with less than half of
those reporting multiple partners in the past 4 weeks
reporting consistent condom use. These individuals are likely
to function as a ‘‘core group,’’18 19 capable of sustaining rising
STI/HIV transmission, despite increasing rates of condom use
at population level.

All measures of sexual risk behaviour, including condom
use, have their limitations and need to be interpreted in
conjunction with supporting information.20 21 Our data do not
allow us to distinguish between relationships in which a
condom is, and is not, used in the context of multiple
partnerships. Population based surveys are not ideally suited
to describing small groups with high risk sexual behaviour.20

Equally, as with all survey data, the Natsal surveys are liable
to bias. There is some evidence of an increase in willingness
to report higher numbers of sexual partners and homosexual
contact between 1990 and 2000, along with an increase in
reporting risk behaviours in general.9 This bias has been
evaluated through comparison of the same age cohort in 1990
and 2000 with respect to events occurring before 1990, such
as first intercourse before age 16. Such a comparison is not
possible in relation to the characteristics of the partnership at
last sex, as the question on condom use at last sex was only
introduced in Natsal 2000.14 While this effect is likely to
magnify our findings of a significant difference between 1990
and 2000, it does not account for them. We are also unable to
report whether condoms were used correctly, or to what
extent condom slippage or breakage occurred, as the Natsal
surveys did not ask about these issues.

Evidence from the United States suggests that condom use
may be a marker of a ‘‘high risk’’ partnership, with the
paradoxical consequence that those who use condoms may
have a risk of STI acquisition at least as high as those who do
not.22 23 These findings are consistent with our data on the
association between high risk partnerships and condom use
at last sex. It has also been suggested that this association
between increased condom use, and more, or more high risk,
sexual partners may represent a form of ‘‘risk homeostasis,’’
in which knowledge of the protective benefits of a behaviour
is compensated by an increase in risk in another respect or
domain.24 This could limit the effectiveness of condoms in
controlling STIs.22 24 25

Inconsistent condom use in the context of multiple
partnerships is likely to be an important factor associated
with the recent resurgence in STIs. Recent data have shown
that inconsistent condom use does not protect against HIV
transmission.26 27 The evidence provided here suggests that
consistency of condom use continues to be an area where
there is substantial potential for targeted sexual health and
prevention interventions. Importantly, these need to be
targeted on those who are already using condoms. The high
rates of inconsistent condom use we have shown among

those with multiple partners demonstrates a need to focus on
the promotion of consistent and correct condom use among
those with more partners and within the core transmitting
groups. Such an approach must particularly focus on 16–
24 year olds. This group experiences the highest rates of STIs,
despite having the highest rate of condom use in the past
year, and for last sex, in both genders,7 because of higher
rates of new partner acquisition and concurrency than older
age groups. It has been suggested that concurrency may be
socially acceptable and even normative in certain con-
texts,28 29 particularly among younger people. It has been
proposed that longer duration of condom use in adolescent
relationships could make a significant important contribution
to STI control,30 and this is an approach which could also
have wider applicability among other individuals who have
high rates of partner change or concurrency.

CONTRIBUTORS
AJ and CM had the original idea for this study; JC and CM developed
the detailed analytical strategy, in close consultation with AC and AJ,
and wrote a first draft that was redrafted with contributions from all
authors; JC and CM are joint guarantors.

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .

J A Cassell, C H Mercer, J Imrie, A J Copas, Centre for Sexual Health
and HIV Research, Department of Primary Care and Population
Sciences, University College London, Mortimer Market Centre, off
Capper Street, London WC1E 6JB, UK
A M Johnson, Department of Primary Care and Population Sciences,
Royal Free and University College Medical School, University College
London, Rowland Hill Street, London NW3 3PF, UK

Funding: Natsal 1990 was supported by a grant from the Wellcome
Trust. Natsal 2000 was supported by a grant from the Medical Research
Council with funds from the Department of Health, the Scottish Executive,
and the National Assembly for Wales.

Competing interest statement: none.

Ethical approval: The Natsal study was approved by the University
College Hospital and North Thames Multi-Centre Research Ethics
Committee and all the local research ethics committees in Britain.

REFERENCES
1 Weller S, Davis K. Condom effectiveness in reducing heterosexual HIV

transmission. [update of Cochrane Database Syst Rev 2001;(3): CD003255;
PMID: 11687062]. Cochrane Database of Systematic Reviews
2002;(1):CD003255.

2 Shelton JD, Halperin DT, Nantulya V, et al. Partner reduction is crucial for
balanced ‘‘ABC’’ approach to HIV prevention. [see comment]. BMJ
2004;328:891–3.

3 Pimenta JM, Catchpole M, Rogers PA, et al. Opportunistic screening for
genital chlamydial infection. II: Prevalence among healthcare attenders,
outcome, and evaluation of positive cases. Sex Transm Infect 2003;79:22–7.

4 Fenton KA, Korovessis C, Johnson AM, et al. Sexual behaviour in Britain:
reported sexually transmitted infections and prevalent genital Chlamydia
trachomatis infection. Lancet 2001;358:1851–4.

5 Health Protection Agency. Focus on prevention 2004.
6 Nicoll A, Hughes G, Donnelly M, et al. Assessing the impact of national anti-

HIV sexual health campaigns: trends in the transmission of HIV and other
sexually transmitted infections in England. Sex Transm Infect 2001;77:242–7.

7 Brown AE, Sadler KE, Tomkins SE, et al. Recent trends in HIV and other STIs in
the United Kingdom: data to the end of 2002. Sex Transm Infect
2004;80:159–66.

8 Dodds JP, Nardone A, Mercey DE, et al. Increase in high risk sexual
behaviour among homosexual men, London 1996–8: cross sectional,
questionnaire study. BMJ 2000;320:1510–1.

9 Johnson AM, Mercer CH, Erens B, et al. Sexual behaviour in Britain:
partnerships, practices, and HIV risk behaviours. Lancet 2001;358:1835–42.

10 Johnson AM, Wadsworth J, Wellings K, et al. Sexual attitudes and lifestyles.
Oxford: Blackwell, 1994.

11 Erens B, McManus S, Prescott A, et al. National Survey of Sexual Attitudes
and Lifestyles II. London: National Centre for Social Research, 2003.

12 Statacorp. Stata statistical software: Release 7.0. Texas: Stata Corporation,
2001.

13 Erens B, McManus S, Prescott A, et al. National survey of Sexual Attitudes and
Lifestyles II. Reference tables and summary report. London: National Centre
for Social Research, 2003.

472 Cassell, Mercer, Imrie, et al

www.stijournal.com



14 Copas AJ, Wellings K, Erens B, et al. The accuracy of reported sensitive sexual
behaviour in Britain: exploring the extent of change 1990–2000. Sex Transm
Infect 2002;78:26–30.

15 Health Protection Agency. Diagnoses and rates of selected STIs seen at GUM
clinics: 1999–2003. National and regional level summary tables. London:
Health Protection Agency, HIV and Sexually Transmitted Infections
Department, 2005.

16 Wellings K, Field B. Stopping AIDS—AIDS/HIV public education and the
mass media in Europe. London: Longman, 1996.

17 PHLS, DHSS (Northern Ireland), and Scottish ISD(D)5 Collaborative Group.
Sexually transmitted infections in the UK. New episodes seen at genitourinary
medicine clinics, 1995 to 2000. London: Public Health Laboratory Service, 2001.

18 Hethcote H, Yorke J. Gonorrhoea transmission dynamics and control. Lecture
Notes in Biomathematics 1978;56:1–105.

19 Wasserheit JN, Aral SO. Dynamic topology of sexually transmitted disease
epidemics: implications for prevention strategies. J Infect Dis
1996;172:S201–S213.

20 Mills S, Saidel T, Magnani R, et al. Surveillance and modelling of HIV, STI,
and risk behaviours in concentrated HIV epidemics. [Review] [64 refs] Sex
Transm Infect 2004;80(Suppl 2):ii57–62.

21 Slaymaker E. A critique of international indicators of sexual risk behaviour.
Sex Transm Infect 2004;80(Suppl 2):ii13–21.

22 Peterman TA, Lin LS, Newman DR, et al. Does measured behavior reflect STD
risk? An analysis of data from a randomized controlled behavioral

intervention study. Project RESPECT Study Group. Sex Transm Dis
2000;27:446–51.

23 Zenilman JM, Weisman CS, Rompalo AM, et al. Condom use to prevent
incident STDs: the validity of self-reported condom use. Sex Transm Dis
1995;22:15–21.

24 Richens J, Imrie J, Copas A. Condoms and seat belts: the parallels and the
lessons. Lancet 2000;355:400–3.

25 Zenilman JM, Weisman CS, Rompalo AM, et al. Condom use to prevent incident
STDs: the validity of self-reported condom use. Sex Transm Dis 1995;22:15–21.

26 Orroth KK, Korenromp EL, White RG, et al. Higher risk behaviour and rates of
sexually transmitted diseases in Mwanza compared to Uganda may help
explain HIV prevention trial outcomes. AIDS 2003;17:2653–60.

27 Ahmed S, Lutalo T, Wawer M, et al. HIV incidence and sexually transmitted
disease prevalence associated with condom use: a population study in Rakai,
Uganda. AIDS 2001;15:2171–9.

28 Gorbach PM, Stoner BP, Aral SO, et al. ‘‘It takes a village’’: understanding
concurrent sexual partnerships in Seattle, Washington. [See comment] Sex
Transm Dis 2002;29:453–62.

29 Stoner BP, Whittington WL, Aral SO, et al. Avoiding risky sex partners:
perception of partners’ risks v partners’ self reported risks. Sex Transm Infect
2003;79:197–201.

30 Fortenberry JD, Tu W, Harezlak J, et al. Condom use as a function of time in
new and established adolescent sexual relationships. Am J Public Health
2002;92:211–13.

BNF for Children 2006, second annual edition

In a single resource:

N guidance on drug management of common childhood conditions

N hands-on information on prescribing, monitoring and administering medicines to children

N comprehensive guidance covering neonates to adolescents
For more information please go to bnfc.org

Who uses condoms with whom? 473

www.stijournal.com


